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There should be three levels of training for three types of 
cardiologists: 1) the cardiologist not doing cardiac cathe-
terization or angiography; 2) the cardiologist performing 
diagnostic cardiac catheterization and angiography; and 3) 
the cardiologist performing diagnostic cardiac catheteriza-
tion, angiography and other advanced cardiac catheteriza-
tion procedures such as angioplasty or similar procedures 
as they develop, 
I. General Aspects of Training 
Cardiac catheterization and angiography are essential parts 
of modem clinical cardiology. Therefore, all cardiologists 
must be knowledgeable in these areas. The cardiologist per-
forming diagnostic cardiac catheterization and angiography 
requires additional training to obtain basic and clinical 
knowledge, judgmental skills and the technical competence 
requisite for performing these studies. The cardiologist who 
performs angioplasty requires additional training in angio-
plasty in addition to training in cardiac catheterization, 
II. Components of Training 
All trainees should have a clear understanding of the 
indications, limitations, complications and medical and sur-
gical implications of the findings at cardiac catheterization 
and angiography, This includes an understanding of the 
pathophysiology and the ability to interpret hemodynamic 
and angiographic data. All trainees must have a basic un-
derstanding of radiation safety, fluoroscopy and radiologic 
anatomy, Trainees should learn to perform pulmonary artery 
catheterization with flow-directed catheters by either the cut 
down or percutaneous (subclavian. femoral and internal jug-
ular) route. All trainees should be capable of performing 
temporary right ventricular pacemaking. and should have 
some experience performing right and left heart catheter-
ization including ventriculography and coronary angiogra-
phy, In addition, they must learn to perform pericardiocen-
tesis, 
Trainees who plan to perform independent catheteriza-
tion and angiography require additional training in both 
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percutaneous arterial entry and arterial incision and repair, 
They must receive additional education regarding the the-
oretic and practical aspects of radiation physics. A working 
knowledge of catheterization laboratory equipment, includ-
ing physiologic recorders, pressure transducers, blood gas 
analyzers, image intensifiers and other X-ray equipment, 
cine processing and quality control of films. is requisite, 
An understanding of the fundamental principles of shunt 
detection, cardiac output determination and pressure wave-
form analysis is mandatory. They should receive training 
in the techniques of myocardial biopsy and intraaortic bal-
loon counterpUlsation, 
Trainees planning to do coronary angioplasty must also 
have knowledge of the indications, limitations and compli-
cations of angioplasty as well as an understanding of the 
specialized equipment needs. They must obtain adequate 
experience in the performance of the procedure, 
III. Structure of the Training Program 
A. Faculty. In order to ensure quality control of training 
and diagnostic studies. the training program must have a 
director of the catheterization laboratory who has primary 
responsibility for administration and teaching in the labo-
ratory. There should be more than one competent faculty 
cardiologist participating in the cardiac catheterization train-
ing of the fellows. The director of the catheterization lab-
oratory must be board certified in cardiovascular diseases 
or have equivalent credentials, All faculty responsible for 
training in adult cardiac catheterization should be certified 
by the Board of Cardiovascular Diseases and recognized as 
experts in cardiac catheterization. For training in angioplasty 
there must be at least one cardiologist on the faculty rec-
ognized by his peers as an expert in this technique. 
B. Facilities. A fully equipped and staffed angiographic 
and hemodynamic laboratory dedicated to cardiologic pro-
cedures is required. Cardiovascular surgery must be per-
formed in the institution of the trainee. 
C. Patients. All trainees should be exposed to adult 
patients with valvular, congenital, cardiomyopathic. peri-
cardial and ischemic heart disease. The trainee planning a 
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career in the catheterization laboratory must be trained to 
perform studies in acutely ill patients such as those with 
cardiogenic shock, acute myocardial infarction or unstable 
angina. 
D. Duration of training. All trainees should have at 
least 4 to 6 months' training in the catheterization laboratory, 
during which time they must participate in the catheteriza-
tion of at least 100 patients with whom they are involved 
from precatheterization clinical evaluation to final disposi-
tion (level I). This training will not qualify the trainee to 
perform independent cardiac catheterization and angiogra-
phy. For the trainee who plans to perform diagnostic cardiac 
catheterization and angiography, a minimum of 12 months' 
training in the catheterization laboratory is required, during 
which time a minimum of 300 procedures must be per-
formed, including 200 as primary operator (level 2). For 
the trainee who plans to perform coronary angioplasty, a 
fourth year of training is required and a minimum of 125 
coronary angioplasty procedures must be performed, in-
cluding 75 as primary operator (level 3). 
E. Content of conferences. All trainees, regardless of 
subsequent career goals, that is, clinical cardiology, diag-
nostic catheterization or coronary angioplasty, must attend 
a regular cardiac catheterization conference. It is important 
that the cardiologist understand the complexities and in-
adequacies of the findings in the hemodynamic laboratory. 
Formal or informal conferences should stress the relation 
of historical and physical findings to the hemodynamic and 
angiographic criteria for selection of patients for therapy, 
that is, medicine, surgery, angioplasty, and so forth. Inter-
action with the cardiac surgeons at these conferences is 
important. The trainee should be familiar with the rationale 
for patient selection for these diagnostic studies and should 
be required to attend conferences at least weekly for the 
duration of the catheterization training period. The role of 
noninvasive physiologic testing must be put into perspective 
in the setting of these conferences. Morbidity and mortality 
conferences are a requirement for a training program. 
IV. Cardiovascular (Hemodynamic) Research 
All trainees, regardless of their ultimate goal, should be 
encouraged to participate in ongoing research in the car-
diovascular laboratory. 
V. Trainee Evaluation 
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Judgment, as well as interpretive and technical skills, 
must be evaluated in every trainee. This is particularly im-
portant in the individual who eventually will work full time 
in a diagnostic catheterization laboratory or perform angio-
plasty. 
The competency of all cardiology trainees in cardiac cath-
eterization should be documented by both the program di-
rector and the director of the cardiac catheterization labo-
ratory. The program director has the responsibility to confirm 
or deny the technical competency and catheterization lab-
oratory exposure of trainees. The granting of hospital priv-
ileges remains within the purview of the individual insti-
tution. 
Evaluation of the individual who desires special training 
in diagnostic cardiac catheterization and angiography shall 
include documentation (in the form of a logbook*) of having 
performed a minimum of 300 procedures, 200 as primary 
operator (level 2). 
Evaluation of the individual training in angioplasty shall, 
in addition, include documentation (in the form of a log-
book*) of having performed a minimum of 125 procedures 
in angioplasty, 75 as primary operator (level 3). 
VI. Additional Recommendations 
We recommend that a certifying process for a certificate 
of added experience and qualification in advanced cardiac 
catheterization procedures (angioplasty, and so on) be es-
tablished under the auspices of a member board of the Amer-
ican Board of Medical Specialties. 
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*The logbook should contaIn clinical information, procedure performed 
and outcome of procedure. including complications. 
